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Abstract: This study develops a new method of synthesizing podands containing thioether
fragments 1.10-bis(2-formylphenyl)-1.10-dithia-4.7-dioxadecane and 1.10-bis(2-acetophenyl)-
1.10-dithia-4.7-dioxadecane. The synthesized podands’ transformations were studied in acidic
condition to obtain products of the croton condensation reaction having arylenone fragment. All the
synthesized compounds’ bioactivities were predicted by PASS online programme in which podand
(9) was evaluated for its antibiotic activity. The structure of the new podand was determined by IR,
H NMR, MS spectrums.
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Tom tat: Cac dan xuat podand la tién chat quan trong trong tong hop cac hop chat azacrown ether
va dong thoi co kha niang thé hién mot sé hoat tinh sinh hoc hitu ich nhu khang khuan va khang vi
trung lao. Nghién ciru nay tiép tuc phat trién phuong phap tong hop cac hop chat podand méi co
chira ddng thoi cac di t luu huynh va tién hanh nghién ctu chuyén hoa hoa hoc cua cac thiopodand
trong mdi trudng axit khi co mat cac tac nhan chira nhom carbonyl (phan trng ngung tu Croton).
Tién hanh danh gia hoat tinh sinh hoc tiém nang ctia bén hop chat podand méi bang phan mém PASS
online va khao sat in vitro hoat tinh khang vi sinh vat kiém dinh hop chat podand 9. Cong thirc cua
céc dan xuat podand nay dwoc xac dinh bang cac phwong phap phé hién dai IR, 'H NMR, LC-MS.

Tirkhoa: dibenzothiopodand, phan tmg ngung tu croton, hoat tinh khang khuan, chuong trinh PASS.

1. Mé dau

Cung vdi su phat trién cua héa hoc cac hop
chat crown ether, hop chat podand (dan xuat
mach thiang, vong mé caa crown ether) da duoc
tap trung nghién ctru va phat trién, boi kha ning
tao phirc tot cac ion kim loai va tham gia trong
cac phan ung di thé vai vai tro xac tac chuyén
pha [1-4]. Trong nhig nim gan déy, cac hop
chéat podand con déng vai tro la tién chat quan
trong trong tong hop cac hé di vong azacrown
ether méi théng qua cac phan tng ngung tu da
tac nhan nhu: phan ung Petrenko-Krischenko[5-
10] va phan tng Hantzsch [11-13] Bén canh do,
cac hop chat podand co chira di t6 luu huynh (dan
Xudt semicarbazide hoic thiosemicarbazide) da
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duoc nghién ciru tong hop thanh cong va budc
dau thé hién hoat tinh khang vi sinh vat kiém
dinh va khang vi trung lao (in vitro test) [1,14-
16].

Trong nghién ctu nay, ching t6i tién hanh
tong hop cac dan xut thiopodand va nghién ctu
chuyén hoa cac hop chat nay trong diéu kién
phan ung ngung tu Croton. CAu tric cua san
phiam tao thanh dugc khing dinh biang cac
phuong phap phd hién dai IR, '"H NMR va MS.
Bén hop chat thiopodand (4, 5, 7, 9) duoc danh
gia tiém nang thé hién hoat tinh sinh hoc thong
qua phan mém PASS online va hop chat s 4
duoc hea chon khao sat invitro hoat tinh khang vi
sinh vat kiém dinh.
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2. Thyc nghiém
2.1. Héa chdt va thiét bi

Pho hong ngoai do trén may Spectrum
GXPerkin Elmer cua My trong khoang 400-
4.000 cm* bang ép vién KBr va pho khi lugng
ghi trén may LC/MS LTQ Orbitrap XL cua hdng
Thermo Scientific tai Phong thi nghiém Hoda Vat
liéu, Khoa Hoa hoc, Truong Dai hoc Khoa hoc
Ty nhién (BH KHTN), Pai hoc Quéc gia Ha Noi
(PHQGHN). Phd cong huong tir 'H-NMR, ghi
trén may Bruker, 500 MHz tai Phong thi nghiém
Hoéa dugc, Khoa Hoa hoc, Truong BPH KHTN,
DPHQGHN.

Hoat tinh sinh hoc dugc tién hanh thu
nghiém va doc két qua tai Phong Sinh hoc thuc
nghiém-Vién Hoéa hoc Hop chat thién nhién-
Vién Han Iam Khoa hoc va Céng nghé Viét
Nam. Két qua doc trén may ELISA & budc séng
495-515 nm.

2.2. Téng hop cdc dan xudt podand (4,5)

Téng hop 1,10-bis(2-formylphenyl)-1,10-
dithia-4,7-dioxadecane (4)

Hon hop gom 0,5 gr (2.7 mmol) chat (1),
1,41 gr K2COs3, 5 ml dung dich dimethyl sulfoxit
(DMSO) va 0,76 gr (5,4 mmol) chat (2) duogc
thém vao binh cau, duy tri nhiét do ¢ 115 - 120°C
trong 8 gio. Phan ung két thuc (kiém tra bang
sac ky 16p mong), hdn hop dugc dua vé nhiét o
phong va duoc chiét bang diclomethan (3 x 30
ml), sau d6 dugc tinh ché bang sic ki cot thu
duoc 0,54 gr (hiéu suat 52%) san pham (4) duéi
dang tinh thé mau trang, gia tri Ry = 0,4 (ethyl
acetae/n-hexan = 1/3). Ty = 60 - 61°C. Phé hdng
ngoai IR (KBr, v, cm™): 2893, 2862, 2756, 1678
(C=0), 1587, 1554 (C=Cyiom), 1195 (C-O-Caether),
1111. Phé khéi lugng MS, m/z: 390 [M]*, 413
[M+Na]*. Céng thirc phan tir: CaoH2204Ss.

Téng hop 1,10-bis(2-acetophenyl)-1,10-
dithia-4,7-dioxadecane (5)

Hon hop gom 0,5 gr (2,7 mmol) chét (1),
1,41 gr K»,COs, 5,0 ml dung dich dimethyl
sulfoxit (DMSO) va 0,83 gr (5,4 mmol) chat (3)
dugc thém vao binh cau, duy tri nhiét d6 ¢ 90-
100°C trong 15 gid. Phan g két thdc (kiém tra

bang sic ky 16p mong), hon hop duogc dwa vé
nhiét o phong, 1am lanh hdn hop bang nudc da.
Sau d6 loc chat rin thu duoc trén phéu loc
Buchner, rira nhiéu 1an bang nuéc. San pham (5)
duoc két tinh lai trong ethanol. Gia tri Rf = 0,5
(h¢ dung moi ethyl acetat/n-hexan = 1/2), hi¢u
Suit dat 60%, Toc = 71 - 72°C. Phd hdng ngoai
IR (KBr, v, cml): 2916, 2850, 2794, 2112, 1973,
1930, 1799, 1654 [C(Me)=0], 1583, 1554
(C=Cupom), 1423, 1355, 1244, (C-O-Ceer), 1109.
Phé khdi lwong MS, m/z, positive: 441 [M+Na]*
va negative: 418 [M]. Cbng thuac phan to:
C22H2604S>.

2.3. Chuyén héa héa hoc trén co sé phdn img
ngung ty croton cdc thiopodand (4,5)

Téng hop podand 1,10-bis-{[(2E,2'E)-1-
phenyl-1-oxo-propenyl-3]phenyl}-1,10-dithia-
4,7-dioxadecane (7)

Han hop gém 0,15gr (0,38 mmol) chét (4),
0,09gr (0,76 mmol) chat (6) va 7,0 ml acid acetic
dugc dun hdi luu trong 8 gid (tién trinh phan tng
duoc kiém tra bang TLC). Sau khi phan ¢ng xay
ra hoan toan, hdn hop phan ung dwoc dé nguoi
dén nhiét do phong (30°C) va duoc trung hoa
bang dung dich K,COs. Dung dich sau khi trung
hoa dugc chiét bang dichlomethane (3x30 ml) va
lam kho bang Na;SO4 khan, dung mdi dugc cho
bay hoi duéi 4p suat thap thu dugc san pham
dang keo mau vang. Hiéu suit H% = 38%, gi4 tri
Rt = 0,45 (ethyl acetat/n-hexan = 3/1). Tnc = 60 -
61°C. Phd hong ngoai IR (KBr, v, cm™): 3057,
2916, 2850, 1967, 1911, 1732, 1658 (C=0),
1600, 1577, 1550 (C=Cu.m), 1460, 1332, 1309,
1265, 1211 (C-O-Cetrer), 1095. Phd khdi luong
MS, m/z: 633 [M+K]", 617 [M+Na]*. Cong thuc
phén tr: CzsH3404S,.

Tong hop podand 1,10-bis-{[(2E,2'E)-3-(4-
methoxyphenyl)-1-oxo-propenyl-1]phenyl}-
1,10-dithia-4,7-dioxadecane (9)

Han hop gém 0,23gr (0,55 mmol) chét (5),
0,149 gr (1,1 mmol) chét (8) va 5,0 ml acid acetic
dugc dun hoi luu trong 8 gio. Sau khi phan ng
xay ra hoan toan (kiém tra bang TLC), hdn hop
phan tmg duoc dé ngudi dén nhiét do phong
(30°C) va dugc trung hoa biang dung dich
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K»COs. Dung dich sau khi trung hoa duoc chiét
bang dichlomethane (3 x 30 ml) va lam khé bang
Na,SO4 khan, dung moi dugce cho bay hoi dudi
&p sut thap. San pham (9) duoc tinh ché bang
phuong phap sic ky cot va két tinh lai trong
ethanol, thu dwoc 0,16 gr chat rin mau vang.
Hiéu suat H% = 45%, gia tri R = 0,44 (ethyl
acetat/n-hexan = 2/1), Ty = 88 - 89°C. Ph6 hdng
ngoai IR (KBr, v, cm™): 3053, 2920, 2858, 2719,
1882, 1647 (C=0), 1587, 1570 (C=Cyom), 1510,
1456, 1421, 1288, 1251, 1203 (C-O-Cetrer), 1174,
1122. Pho khéi luwong MS, m/z: 693 [M+K]",
677 [M+Na]*. Cong thirc phan tu: CsgH3s06S2

t=115-120°C

SH HS K,CO;
<;() o0—/ DMSO

t=190 - 100°C

Me Me O
) +@o
S @)
@a SN TN
&) o M

3. Két qua va thao ludn

Xuit phat tr hop chat 1,10-dithia-4,7-
dioxadecane (1), bang phan @ng thé nucleophin
(SnAr) vao nhan thom c6 chira nhém clo (Cl) da
thu duoc mot sé dan xuat podand méi vai hiéu
Xuit tir 52-60% (So' 6 1). Dung mdi phan cuc
DMSO va méi trudng kiém (K.COs) ¢6 tac dung
tang hiéu suat va téc d6 phan ung thé SyAr. Dan
xuit thiopodand méi c6 chira déng thoi di t6 luu
huynh va 2 nhom chic carbonyl, c6 kha ning thé
hién cac chuyén héa hoa hoc da dang, vi du nhu
¢6 thé tham gia phan @ng Petrenko-Krischenko>1°!
va phan ung Hantzsch™-31 cho san pham la cac
hop chit thiocrownophane méi

S \/\O /\/O\/\ S
C))

(&

So dd 1. Téng hop dan xuét thiopodand - 1,10-bis(2-formylphenyl)-1,10-dithia-4,7-dioxadecane (4)
va 1,10-bis(2-acetophenyl)-1,10-dithia-4,7-dioxadecane (5).

Trong nghién cttu nay, chang téi tién hanh
khao sat phan tmg ngung tu cac thiopodand (4,
5) theo co ché phan (g ngung tu croton véi cac
tac nhan twong Gng (6, 8). Cac san pham tong
hop duoc (7, 9) chira dong thoi cac di td luu
huynh, oxy va nhom chuac carbonyl, cé kha nang
tao phuc tot véi cac ion kim loai, 1a ang cir vién

tiém niang cho cac nghién cau tong hop phirc
chat da cang. Hop chat thiopodandaldehyde (4)
dugc tién hanh ngung tu Vi acetophenone (6)
trong dung moi acid acetic bang va thu dugc san
pham (7) véi hiéu suat 38%. Trong diéu kién
tuong tur khi dun héi luu thiopodandketon (5) Vi
dan xuat benzaldehyde (8) thu dugc san pham
trung ngung (9).
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So 6 2. Tong hop cac dan xuat podanddienone (7, 9) bing phan tmg ngung tu Croton giita cac podand (4, 5)
Vi cac dan xuat acetophenone (6) va methoxybenzaldehyde (8) trong méi truong axit AcOH hoiac NaOH.

CAu tao cua cac san pham duoc ching minh
bang cac phuong phap phd hién dai. Trén pho H
NMR caa hop chat (9) dé dang nhan thay cac tin
hiéu cong huong cua 4 proton nhém enone (-
CH=CH-C=0) tai cac vi tri 7,08 ppm va 7,45

ppmM Vi cudng d6 tuong tng la 2H va hang sé
tuong tac J = 16,0 Hz twong ang véi dong phan
dang trans. Twong ty, trén 'H NMR cua hop chat
(7) ciing nhan thay sy tao thanh san pham ngung
tu véi cau hinh trans (Bang 1).

Bang 1. Dt liéu phd 'H-NMR cua cac hop chét (4, 5, 7, 9)

Chat Dit li¢u dic trung (ppm)

Hdibenzo Henone chiorther Hkhéc

4 7,32 (2H,td,J=75Hz, 1,5Hz, 2 x - 3,16 (4H,t,J=6.5Hz, | 10,42
S-C=CH-CH=CH-); 7,48 — 7,53 (4H, 2 X -S-CH»-); 3,60 (4H, | (2H,s, 2
m, 4H, brd, 2 x -S-C=CH-CH=CH-); — s, -O-CH,-CH,-0-); x CHO)
7,83 (2H,dd,J=75Hz,1,5Hz, 2 x 3,70 (4H, t, J = 6,5 Hz,
Ac-C=CH-CH-)! -CH,-0-).

5 7,18 -7,22 (2H, m, 2 x -S-C=CH- 3,14 (4H,t,J=7,0Hz, | 2,61
CH=CH-); 7,43 (4H, brd, 2 x -S- - 2 X -S-CHy-); 3,64 (4H, | (6H,s, 2
C=CH-CH=CH-); 7,75 (2H, d, J =8,0 s, -O-CH»-CH,-0-); x -CO-
Hz, 2 x Ac-C=CH-CH-) 3,74 (4H,t,J=7,0Hz, | CHy)

-CHy-0-).

7 7,90-7,97 (4H, m,); 7,61 (2H, dd, J= | 8,27 (2H,d,J=16,0 | 3,00 (4H,t, J=7,0 Hz,
8,0Hz,2,0Hz,); 7,52 (2H,t,J=7,5 Hz, 2 x Ar-CH=CH-); | 2 x -S-CH>-); 3,48 (4H,
Hz); 7,40 - 7,44 (5H, m,); 7,24 — 7,27 | 7,37 (2H,d,J =155 | s, -O-CHy-CH,-0-);
(2H, dt,J=75Hz, 1,5 Hz); 7,18 — Hz, 2 x -CH=CH- 3,55 (4H,t, J =7,0 Hz,
7,21 (3H, m,) C=0); -CH,-0-).
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9 [6,90 (4H, d, J = 8,5 Hz, 4 x -CHA-)Z;
7,24 (2H, td, J = 7,5 Hz, 1,0 Hz, 2 X -
S-C=CH-CH=CH-); 7,41 (2H, td, J =

7,51 (4H, d, J = 8,5 Hz, 4 x -CHB-)%;
7,48 — 7,55 (4H, m, 2 x -C(0)-C=CH-
CH va 2 X -S-C=CH-CH=);

7,08 (2H, d, J =16,0
Hz, 2 x -CH=CH-
C=0); 7,45 (2H, d, J
7,5Hz, 1,0 Hz, 2 X -S-C=CH-CH=CH-); | = 16,0 Hz, 2 X Ar-
CH=CH)*,

3,09 (4H, 1, J=7,0Hz, | 3,84
2 X -S-CH,-); 3,54 (4H, | (6H, s, 2

s, -O-CH2-CH,-0-); x CHs-
3,63 (4H, 1, J=7,0Hz, | O-CsHa)
-CH,-0-).

*Ac : ky nhiéu nhém CHs-CO-

2 _CHA-: proton tgi vi tr{ ortho dai véi nhém thé MeO- trén nhan benzene.
3 _CHB-: proton tgi Vi tr{ metha déi véi nhom thé MeO- trén nhan benzene.
4 Ar : la ky hiéu nhém p-MeO-CsHa- (chat 9) va la ky hiéu nhém -CeHa- (chdt 7)

Hop chit (9) duoc khao sat hoat tinh khéng
vi sinh vat kiém dinh trén cac ching nhu vi
khuan Gr (-): Escherichia coli (ATCC 25922),
Pseudomonas aeruginosa (ATCC 10145); vi
khuan Gr (+): Bacillus subtillis subsp. spizizenii
(ATCC 6633), Staphylococcus aureus subsp.
aureus (ATCC 25923): nam soi: Aspergillus
niger (ATCC 6275); Fusarium oxysporum
(ATCC 7601) va nim men: Candida albicans
(ATCC 10231); Saccharomyces cerevisiae
(VTCC-Y-62). Thuc nghiém duoc thuc hién
theo phuong phap hién dai cia Vander Bergher

va Vlietlinck 1718 v McKane & Kandel [, Két
qua danh gia cho thiy, hop chat (9) chi thé hién
kha nang khang 1 chang vi sinh vat thir nghiém
Aspergillus niger (ATCC 6275) vé6i nong do tc
ché tdi thiéu (MIC) la 100 pg/ml. Ngoai ra, tién
hanh khao sat danh gia hoat tinh sinh hoc cac hop
chat (4, 5, 7, 9) bang phan mém PASS online 20!
cho thay cac hop chat thu dugc c6 kha ning thé
hién nhiéu hoat tinh sinh hoc hitu ich véi xac suat
(Pa) 16n hon 70% (bang 2).

Bang 2. Dy bao hoat tinh sinh hoc cua cac san pham (4, 5, 7, 9) theo chuong trinh PASS online

Hop L Xac suat thé hién
chat Hoat tinh sinh hoc hoat tinh - Pa (%)
4 Uc ché enzyme glycosylphosphatidylinositol phospholipase D 80,9
Kich thich caspase 3 71,7
Ut ché venombin AB 76,4
Chat dong van nicotinic a4-p4 receptor 74,7
Uc ché enzyme monodehydroascorbate reductase (NADH) 73,8
Uc ché enzyme sspartyl aminopeptidase 73,1
5 | Chat d6i khang thyroid hormone alpha antagonist 95,7
Bao vé niém mac 81,4
Uc ché venombin AB 79,4
Uc ché enzyme feruloyl esterase 77,4
Uc ché enzyme glycosylphosphatidylinositol phospholipase D 75,9
Chat dong van nicotinic a4-p4 receptor agonist 72,6
7 Kich thich caspase 3 88,0
Bao vé niém mac 85,9
Uc ché enzyme feruloyl esterase 84,8
9 Kich thich caspase 3 96,1
Uc ché enzyme feruloyl esterase 84,3
Chat dbi khang thyroid hormone alpha 82,8
Bao vé niém mac 80,3
Uc ché enzyme aspulvinone dimethylallyltransferase 73,8
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4. Két luan

Pi tong hop thanh cbng dan xuat
dithiopodand (4, 5) tir hop chét 1,10-dithia-4,7-
dioxadecane véi hiéu suat tir 52- 60%. Trén co
s& phan g ngung tu croton, tir cac hop chat (4,
5) tong hop thanh céng cac dan xuat thiopodand
(7, 9) c6 chtra nhoém chuc arylenon co kha nang
tao phirc da cang tét véi cac ion kim loai. Khao
sat bang phan mém PASS online cho thay cac san
pham (4, 5, 7, 9) ¢6 kha ning thé hién mot sé
hoat tinh sinh hoc hitu ich nhu: ¢ ché enzyme
feruloyl esterase (77.4-84.8%); bao vé niém mac
(80,3-85,9%); kich thich caspase 3 (77.7-96.1%).
Két qua danh gia invitro hoat tinh khang vi sinh
vat kiém dinh cho thiy hop chét (9) c6 hoat tinh
khang nim Aspergillus niger (ATCC 6275) voi
ndng d6 tc ché tbi thiéu (MIC) 1a 100 pg/ml.
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